Título: Discriminación percibida, autoexclusión y bienestar entre las personas con VIH en función de los síntomas de la lipodistrofia. Resumen: Este estudio examinó los efectos de la discriminación percibida sobre el bienestar de las personas con VIH y el papel mediador de la autoexclusión en función de los síntomas de lipodistrofia de los participantes. Se realizó un estudio ex post facto con una muestra de 706 personas con VIH. Se midió la autopercepción de lipoatrofia y lipohipertrofia, discriminación percibida, autoexclusión y bienestar psicológico. Los resultados del análisis de agrupamiento jerárquico mostraron que los participantes podían clasificarse en tres grupos: sin lipodistrofia, síndrome mixto con lipoacumulación predominante y lipoatrofia. Los resultados del modelado de ecuaciones estructurales revelaron que los efectos negativos de la discriminación percibida sobre el bienestar estaban mediados en gran medida por la autoexclusión. El análisis de invarianza reveló que el papel mediador de la autoexclusión no era el mismo en los tres grupos. Se confirmó la mediación completa de la autoexclusión en los grupos sin lipodistrofia y con lipoacumulación predominante. Con respecto a la lipoatrofia, los efectos negativos de la discriminación percibida fueron mayores y solo parcialmente mediados por la autoexclusión. En conclusión, tener lipodistrofia expone a las personas a más discriminación; la lipoatrofia fue la condición más estigmatizante. Palabras clave: VIH; lipodistrofia; estigma; bienestar psicológico.
Introduction
The clinical presentation of body fat disorders is fat loss (lipoatrophy) and/or fat gain (lipohypertrophy) (Moreno et al., 2009) . Lipoatrophy involves peripheral fat wasting, with loss of subcutaneous tissue in the face, arms, legs, and buttocks, whereas lipohypertrophy is characterized by the accumulation of abdominal visceral, breast, dorsocervical, or suprapubic fat. Several studies have reported that the combination of both syndromes is the most frequent condition, whilst isolated onset of the lipohypertrophy syndrome is the least frequent (Waters & Nelson, 2007) . Nowadays, the number of new cases of lipodystrophy has decreased significantly but the prevalence of the condition remains high, ranging from 13 to 70% in patients receiving antiretroviral treatment (Domingo et al., 2012) . In Spain more than one half (55%) of a sample of 965 patients reported changes in their body image (Cabrero et al., 2010) . It is important to note that, once established, the lipodystrophy syndrome has limited reversibility (Cabrero et al., 2010) .
Lipodystrophy may constitute a visible sign of HIV infection. In fact, several investigations have documented the association between lipodystrophy, stigma, and perceived discrimination. Stutterheim et al. (2011) found that participants with visible symptoms of HIV reported more stigma experiences than those who did not have visible symptoms. Similarly Herek et al. (2013) found that having more HIVrelated changes in physical appearance was associated with higher levels of perceived stigma.
These studies also found evidence of an association between visible physical symptoms and psychological wellbeing. Stutterheim et al. (2011) found that people with visible symptoms reported more psychological distress, lower self-esteem, and less social support. Herek et al. (2013) concluded that perceived stigma fully mediated the relationship between HIV-related body changes and depression and anxiety. Moreover, a recent study conducted in Spain has found that body disfigurement due lipodystrophy had harmful effects on the quality of life of people with HIV, in both its physical and mental dimensions (Ballester-Arnal et al., 2016) .
Stigma and discrimination can also have indirect effects on the well-being of people with HIV through the coping strategies they use. They often employ avoidant coping strategies such as avoiding social contact (self-exclusion) or concealing their positive HIV status to avoid discrimination (Fuster-RuizdeApodaca et al., 2016; Herek et al., 2013; Miller, 2004) . Avoidant coping not only has direct effects on well-being but also plays a mediational role in the negative effects of stigma on psychological well-being (Herek et al., 2013; Sanjuán et al., 2013) .
Although Herek et al. (2013) and Stutterheim et al. (2011) analyzed discrimination and its effects on people with visible physical symptoms, they did not distinguish between the effects of the various morphological changes undergone by people with HIV who have lipodystrophy. However, this knowledge is important because it could lead to developing interventions to help patients with diverse body changes to cope with stigma. The present study is an attempt to bridge this gap. Through structural equation modeling we analyzed the effects of perceived discrimination and self-exclusion on the psychological well-being of people with HIV as a function of the physical changes associated with the participants' lipodystrophy. Based on the above evidence, we predicted that perceived discrimination would be negatively associated with psychological well-being and positively associated with self-exclusion, and that self-exclusion would be negatively associated with psychological well-being; thus self-exclusion would indirectly mediate the negative effects of perceived discrimination on psychological well-being. We also predicted that people with lipodystrophy, particularly lipoatrophy, would be more severely affected by discrimination (Peterson et al., 2008; Sanches et al., 2009 ).
Method

Design and Participants
A correlational ex post facto study was conducted in an incidental sample of 706 people with HIV. The eligibility criteria were: confirmed diagnosis of HIV-1 infection, age greater than 17 years and permanent residency in Spain. Sociodemographic and clinical data for the participants are shown in Table 1 .
Measures
Self-perception of lipodystrophy. We used two items: "To what extent do you consider that: you lost fat in certain areas of the body (buttocks, arms, face, legs, etc.) ; you accumulated fat in certain areas of your body (abdomen, neck, back, etc.) ?" These questions reflected the lipodystrophy symptoms assessed by the Assessment of Body Change and Distress (NIAID Adult AIDS Clinical Trials Group, 2001 ). Responses were given on a tenpoint scale, ranging from 1 (not at all) to 10 (a great deal).
Perceived discrimination and self-exclusion. We used items included in the Stigma Index for People Living with HIV developed by (UNAIDS, 2008) . This Index has been translated into 54 languages, including Spanish, and 45.000 people with HIV from 50 countries have been interviewed (GNP+ et al., 2015) . The Perceived Discrimination Scale was composed of seven items and the Self-exclusion scale of five items, rated on a four-point self-report scale (1 = never, 4 = always). Both scales had satisfactory internal consistency (Cronbach's α = .76 and α = .70, respectively). Participants were also asked about their attributions for each one of the discrimination and self-exclusion items. These questions had three response options: attributed to HIV, to physical changes suffered due to lipodystrophy, and to other reasons.
Psychological well-being. We employed the twelveitem General Health Questionnaire (GHQ-12), using a fourpoint self-report scale, where higher scores indicated better psychological health. The validation data of this scale in Spain showed adequate internal consistency (α = .78) and evidence of criterion validity (Sánchez-López & Dresch, 2008) . This questionnaire has been used in Spain in population with HIV, displaying good psychometric properties and a higher mean of psychological discomfort than in general population (Muñoz-Moreno et al., 2014) . In the present study, the scale showed high internal consistency (Cronbach's α = .92).
Demographic and HIV-related data were also collected.
Procedure
Data were collected by the 26 NGOs and 22 hospitals involved in the study. During their clinical appointments or when attending to diverse services offered by NGOs, professionals from these centers explained the goals of the study to the participants, requesting their participation and obtaining their informed consent. The self-administered questionnaire took approximately 20 minutes to complete. Participants were ensured about the confidentiality of the data.
Ethical approval was granted by the ethical committee of the Coordinadora Estatal de VIH-Sida [Spanish HIV-AIDS Coordinator]. Permission to conduct the research was granted by the NGOs and hospitals involved in the study. The survey was conducted in accordance with the principles of the Helsinki Declaration and its amendments. Data were collected between January and March 2010.
Data Analysis
First, exploratory analysis was performed. The mean proportions of missing data from incomplete cases for each scale were .01, .01, and .02, for the Perceived Discrimination, Self-exclusion, and Psychological Well-being Scales, respectively. The items on perceived lipoatrophy and perceived lipoaccumulation were not completed by 3.8% and 4.1% of participants, respectively. No consistent pattern in missing cases was observed either at the case or item level, so we used a random procedure that took into account the mean and standard deviation of the items to impute missing values. This procedure was conducted as a function of the participant's cluster. Missing data on perceived lipoatrophy and perceived lipoaccumulation were not imputed. A total of 673 valid cases remained for analysis.
Next, we performed hierarchical cluster analysis to group anales de psicología, 2018, vol. 34, nº 1 (january) participants according to their lipodystrophy symptoms. Three clusters were specified in the analysis procedure, this number was selected on the basis of evidence about the diversity of symptoms (Moreno et al., 2009; Waters & Nelson, 2007) . The model was analyzed using structural equation modeling (SEM). We also analyzed its invariance among the clusters found. Because the data were ordinal and did not meet the normality assumption, we used the robust unweighted least squares method. Goodness of fit was assessed using the following indices: Satorra-Bentler chi square, chi-squaredegree of freedom ratio, goodness of fit index (GFI), adjusted goodness of fit index (AGFI), root mean square error of approximation (RMSEA), standardized root mean square residual (SRMR), comparative fit index (CFI) and nonormed fit index (NNFI). We also used the expected cross validation index (ECVI) to compare alternative models and the Root Deterioration per Restriction Index (RDR) (Browne & Du Toit, 1992) , whose values have a similar interpretation as RMSEA.
The programs used were PRELIS 2.30, LISREL 8.7, and SPSS 15.
Results
Hierarchical Cluster Analysis
Participants were classified into three groups according to their perceived lipoatrophy and lipohypertrophy scores. Clusters based on perceived lipoatrophy, F(2, 670) = 780.77, p = .000, and perceived lipohypertrophy, F(2, 670) = 1117.39, p = .000, were identified effectively.
The first cluster (C1: 'no lipodystrophy') was made up of 314 participants with very low scores for perceived lipoatrophy and perceived lipohypertrophy (M = 1.7, SD = 1.04; M = 1.8, SD = 1.3, respectively; d = -0.04). The second cluster (C2: 'predominant lipoaccumulation') consisted of 200 people reporting symptoms of both lipoatrophy and lipohypertrophy, although perceived lipohypertrophy scores were higher (M = 6.2, SD = 2.4; M = 7.7, SD = 1.6, respectively; d = -0.72). The third cluster (C3: 'lipoatrophy') was made up of 159 participants who had high perceived lipoatrophy scores and low lipohypertrophy scores (M = 7.4, SD = 1.8; M = 2.3, SD = 1.4, respectively; d = 3.08). Figure 1 presents the distribution of the means of the two symptoms of lipodystrophy in the three clusters. The sociodemographic and health characteristics of the clusters are shown in Table 1 . Cluster 1 was characterized by greater youth, a shorter duration of infection, and transmission through sexual intercourse. Cluster 2 had a higher proportion of women than the other two clusters and was also characterized by transmission through sexual intercourse. Cluster 3 had a higher proportion of older, heterosexual men, who had been infected for a longer time and had acquired HIV from sharing needles. 
Model Testing: The Influence of Perceived Discrimination and Self-Exclusion on Psychological WellBeing
Results of the model testing showed a good fit to the data (Table 2 ). All the lambda coefficients were higher than 0.5, the level considered adequate (Green, 1978 ).
The structural model indicated a positive association between perceived discrimination and self-exclusion, and a negative association between self-exclusion and psychological well-being. The negative association between perceived discrimination and psychological well-being was nonsignificant. Table 3 presents the fully standardized solution for the hypothetical model. Note. Cluster 1 = people without lipodystrophy; Cluster 2 = people with predominant lipoaccumulation; Cluster 3 = people with high lipoatrophy.
Mediation analysis.
To determine the extent of the mediation role of self-exclusion, we performed stepwise mediation analysis. The first step was to show that the association between perceived discrimination and psychological well-being was significant. When all the indirect paths in the model (β 12 and γ 21 ) were set to 0, the direct path from perceived discrimination to psychological well-being was significant and negative (β = -.44). The next step was to determine whether values of self-exclusion are predicted by perceived discrimination, and whether self-exclusion predicted psychological well-being. For this purpose, we allowed the indirect paths (β 12 and γ 21 ) to vary. Figure 2 shows that the coefficient of the direct path from perceived discrimination to psychological well-being (γ 11 ) was greatly reduced (from -.44 to -.11). For the sake of clarity, observed variables were omitted from the figure. This step produced a significant improvement in the fit of the model, ∆χ 2 (2, N = 706) = 106.37, p = .00, ∆SRMR = .12, ∆CFI = .01, suggesting that the relationship between perceived discrimination and psychological well-being was largely mediated by self-exclusion.
anales de psicología, 2018, vol. 34, nº 1 (january) Note. T= total sample; C1= people without lipodystrophy; C2=people with predominant lipoaccumulation; C3=people with high lipoatrophy. 1 Nonsignificant paramemeters. All the remaining parameters are significant (p <.05).
Figure 2.
Steps of mediation analysis in the total sample. Dotted lines represent path coefficients set to 0.
Cluster Invariance
Next, we analyzed the goodness of fit of the model for the three clusters of participants. The results indicated that the fit of the model was good for all three groups ( Table 2) . The fully standardized solutions are shown in Table 3 .
Invariance of the measurement model. Item-by-item verification of group differences in lambda coefficients revealed differences in having suffered insults and threats, discrimination at work, denial of healthcare services, avoiding social gatherings and intimate relationships (Table 4) . The model was fairly stable with regard to psychological wellbeing.
Invariance of the structural model. We found that the structural model as a whole was not invariant. Significant differences in the direct relationship between perceived discrimination and psychological well-being were observed. We also found marginal differences in the relationship between perceived discrimination and self-exclusion, as well as in the relationship between self-exclusion and psychological wellbeing (Table 4) .
Examination of the coefficients revealed that the direct association between perceived discrimination and psychological well-being was higher in C3, but was nonsignificant in the other two groups. In C3, the influence of perceived discrimination on self-exclusion and the influence of selfexclusion on psychological well-being were lower than in the other two groups (Table 4 ). These results indicated that the mediating role of self-exclusion was not the same in the three clusters of participants (Figure 3) . In C1 and in C2, the effects of perceived discrimination on psychological wellbeing were largely mediated by self-exclusion. Complete mediation of self-exclusion in these two clusters was confirmed. There was a significant improvement in the fit of the model when the mediation relationship was introduced, C1: ∆χ 2 (2, N = 314) = 37.83, p = .00; C2: ∆χ 2 (2, N = 200) = 25.84, p = .00; and the change in chi-square was nonsignificant when only the direct association between perceived discrimination and psychological well-being was set to 0, C1: Note. ∆χ 2 (change in  2 with regard to Model 1). ∆df (change in degrees of freedom). C1 = people without lipodystrophy; C2 = people with predominant lipoaccumulation; C3 = people with high lipoatrophy. p < .1; *p < .05; **p < .01; ***p < .0001. However, in C3, perceived discrimination produced effects on psychological well-being both directly and through its effect on self-exclusion (Figure 3 ). In this group, selfexclusion was a partial mediator of the effects of perceived discrimination on psychological well-being. In contrast to the other two groups, the improvement in the fit of the model when introducing the mediation relationship was nonsignificant, ∆χ 2 (2, N = 159) = 2.76, p = .25. The fit of the model also worsened significantly when the direct association between perceived discrimination and psychological well-being was set to 0, ∆χ 2 (1, N = 159) = 7.61, p = .01. The total impact of perceived discrimination on well-being was highest (-.51) in the C3 group. For clarity, only the structural model is shown in Figure 3 .
Attributions of perceived discrimination and selfexclusion
HIV was the main cause why participants believed they had been discriminated or why they self-excluded themselves (39.5 and 45.8%, respectively). The percentage of people who attributed perceived discrimination to lipodystrophy (29.3%) was higher than that of the people who indicated lipodystrophy as a cause of self-exclusion (18.6%). Lastly, 31.2% attributed discrimination and 34.8% attributed self-exclusion to other causes.
To verify possible differences between the clusters, we created a quantitative variable, counting the presence of attributions to each cause (HIV, lipodystrophy and other anales de psicología, 2018, vol. 34, nº 1 (january) causes) in each of items of the discrimination and selfexclusion scale. ANOVA only yielded significant differences between the clusters in the participants' attributions to lipodystrophy, both of perceived discrimination, F(2, 670) = 34.83, p = .000, η 2 = .09, and of self-exclusion, F(2, 670) = 37.97, p = .000, η 2 = .10. In the case of discrimination, the Tukey HSD test showed that the people of Clusters 2 and 3 (lipoaccumulation and lipoatrophy) attributed perceived discrimination to lipodystrophy to a greater extent than those of Cluster 1 (no lipodystrophy). In the case of self-exclusion, the people from Cluster 1 attributed it to lipodystrophy to a lesser extent, whereas those from Cluster 2 attributed it to a greater extent to lipodystrophy.
Discussion
The main assumption of this study was that the existence of body fat disorders may have different effects on perceived discrimination, well-being, and coping strategies in people with HIV. Participants in this study could be classified into three groups: a group without lipodystrophy, a group with mixed lipodystrophy in which lipoaccumulation was predominant, and a group affected only by lipoatrophy. These groups also differed in the sociodemographic profile. The cluster profile found was consistent with the empirical evidence showing that there are certain risk factors related to the patient and to exposure to antiretroviral drugs (age, sex, time elapsed since diagnosis, and long exposure to certain antiretroviral drugs) that are associated with the development of lipoatrophy and lipohypertrophy (Cabrero et al., 2010; Domingo et al., 2012; Moreno et al., 2009 ).
Results of model testing showed that perceived discrimination had negative effects on the psychological well-being of all participants, a finding consistent with early exploratory studies (Herek et al., 2013; Schmitt et al., 2014) . Results also showed that these negative effects were mediated by selfexclusion behaviors that people with HIV use to avoid discrimination. However, the relationship between perceived discrimination, use of self-exclusion strategies, and psychological well-being varied according to cluster membership.
In the groups without lipodystrophy or with predominant lipoaccumulation, the effect of perceived discrimination on psychological well-being was totally mediated by the use of self-exclusion strategies. This may be because these groups are able to conceal their HIV status, as people without lipodystrophy show few visible signs of the infection, and the body shape of people with predominant lipoaccumulation is not strongly associated with HIV. In these groups, the negative effects of perceived discrimination on psychological well-being were associated with the behaviors they performed to avoid discrimination, rather than to discrimination per se. Self-exclusion is a way of avoidance coping that may impact negatively on well-being (Schmitt et al., 2014; Stutterheim et al., 2011) . However, the reasons for using self-exclusion strategies in these two groups may differ.
The group of participants without lipodystrophy had been infected for less time and there is evidence showing that less experience with the illness may lead to less effective coping (Moskowitz et al., 2009 ). Moreover, this cluster had a higher percentage of homosexuals than the other clusters. Some research shows that homosexual men perceive public stigma as overlapping with the association between HIV and homosexuality (Berg & Ross, 2014; Smit et al., 2012) . These factors can lead them to conceal their condition and to avoid certain situations. The group with predominant lipoaccumulation had a higher percentage of women than the other groups. Previous studies have documented the fact that women with HIV are more vulnerable to the effects of lipohypertrophy and suffer from more distress than men (Domingo et al., 2012; Gordillo et al., 2009) . Furthermore, there is evidence that women suffer more overweight than men (Nguyen & ElSerag, 2010) . Thus, the stigma suffered by this group may be associated with something other than HIV, for example, the stigma associated with overweight. This might explain why, in this group, avoidance of social gatherings made a greater contribution to self-exclusion than in the other groups.
Finally, the effects of perceived discrimination on the lipoatrophy group were different. The negative effect of perceived discrimination on psychological well-being was highest in this group, and the mediating role of selfexclusion was smaller. This may be because this group shows an observable body shape that many people associate with HIV (thinness) and in consequence, they may be suffering the HIV-related stigma. In Spain, prejudice, discrimination, and feelings of fear, anger, and disgust towards people with HIV have been documented . In fact, results of the analysis of the measurement model showed that insults and threats made a greater contribution to perceived discrimination in this group than in the other groups. These results are consistent with studies indicating that facial lipoatrophy is the main source of psychological problems and exposure to stigma in people with HIV (Sanches et al., 2009; Waters & Nelson, 2007) . Additionally, this group was composed of a higher percentage of people who acquired the infection by sharing needles than the other groups. Thus, the causes of discrimination and the participants' attributions of discrimination might overlap. Overlapping stigmas (HIV and drug use) could be related to the greater harmful effects of perceived discrimination in this group. In fact, the existing literature has shown the complexity and damaging effects of intersectional stigma (Chambers et al., 2015) .
To shed light on the reasons for the perceived discrimination and self-exclusion, results also showed that the participants attributed them mainly to HIV. However, differences were only found between the clusters in attributions to lipodystrophy as the cause of perceived discrimination and of self-exclusion. People with no physical bodily changes attributed perceived discrimination to lipodystrophy the least, whereas people with predominant lipoaccumulation pointed to it as the reason for their self-exclusion. These results sup-port the conclusions derived from the differences in the analyzed model.
Conclusions
In conclusion, this study provides evidence that the type of lipodystrophy, conjointly with certain sociodemographic profiles, is an important factor in an individual's experience of discrimination. This finding is novel because, to our knowledge, the existing studies have not analyzed how different physical changes affect the experience of stigma and well-being. Our results may be useful for the development of interventions to reduce discrimination and self-exclusion and to help people with HIV to cope with them. The nature of the interventions must differ as a function of whether or not the participants have lipodystrophy and the type of symptoms they present. In people without lipodystrophy or with predominant lipoaccumulation, psychosocial interventions aimed at decreasing the use of avoidance strategies would be useful. In the case of people with lipoatrophy, it would be more useful to train them in the use of approach coping strategies, that is, to change the objective situation and their reactions to it. Another useful intervention would be to alleviate their symptoms through cosmetic medicine or plastic surgery. In any case, interventions to decrease public stigma associated with HIV are necessary.
This study is subject to some limitations. Although the use of confirmatory methodology represents an advance over previous studies, the cross-sectional design does not permit causal inferences. Experimental studies should be used to confirm our tentative explanations of the results. Another limitation is that the index of lipodystrophy was based on participants' perceptions. However, other studies using similar measures found no significant differences between patients' perceptions of lipodystrophy and doctoradministered assessments (Cabrero et al., 2010) .
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